A new, high-current injector has been designed to yield the 7.5 x l10le-per S-band bunch necessary for the proposed linear collider. Magnetic Focusin. The beam from the gun is focused by two magnetic thin lenses so that we can adjust the radius and convergence of the beam at the entrance to solenoid which confines the beam in the subharmonic buncher region. The nominal design produces a waist with a 1 cm radius at this point. The field in the subharmonic buncher solenoid tapers from 150 gauss at the input to 500 gauss at the output to keep the beam radius constant as the charge density increases due to bunching. At this point the field is raised to focus the beam down to a 5 mm radius in the S-band buncher and the capture region of the accelerator section. In this region the focusing field rises from about 1 kg to a maximum of about 2 kg, and then decreases as the beam gains energy.
The SLC injector ( Fig. 1) consists of a 200 kV electron gun, a prebuncher at the 16 subharmonic followed by a 108 cm drift space, a second 16th subharmonic buncher followed by a 36 cm drift space, a traveling wave buncher, a three-meter velocity of light traveling wave section and a two-meter drift section for beam measurement instrumentation. The electron beam is confined by a solonoidal magnetic field in the buncher and capture regions which radially focuses the beam. Each component of the injector is described below.
All-Metol Electron Gun. Two different electron guns have been designed and built for the SLC injector. The first source uses a Nd:YAG laser to produce electrons by photoemission from a semiconductor cathode.3 The second source is a conventional thermionic emission source.4
Each source should produce a 15 amp, roughly Gaussianshaped pulse with a -0. 5 
Calculation of Bunching
For purposes of calculation, we have assumed that the initial pulse from either the laser or thermionic gun can be approximated as a 15 amp peak Gaussian shaped beam with a = 0.48 nsec. We modeled the beam as 51 infinitely thin disks of charge with each disk divided into three concentric annular regions of equal charge. The program calculates the longitudinal position and energy of the annular regions as they move through the injector region. The space charge forces between the annuli are found by solving for the average static force between annuli surrounded by a grounded conducting cyclinder. Thus the program calculates the effects of space charge and image charges. Briefly, the calculation is as follows:2'7 the potential of a point charge located at r= b, e= f in an infinite conducting cylinder of radius a is: pt(r,e,z) = e a L 2(b) . In each case we plot initial phase vs final phase for four locations: the end of the drift spaces following the two subharmonic bunchers, the end of the 10.5 cm buncher and the end of the three-meter accelerator section. We began by assuming we would need only one subharmonic buncher. By varying the SHB voltage and the length of the drift section, we hoped to bunch sufficiently to obtain a single bunch in the S-band buncher. We found that bunching was badly asymmetric as the front of the pulse was quite overbunched by the time the back of the pulse was adequately bunched.
Varying the voltage and length of the drift space did not alleviate this problem. Therefore, after a onemeter drift we added a second subharmonic buncher which accelerates the back of the pulse and improves the bunching significantly. With this configuration we calculated that we would bunch 8.1 x 1010 electron in 140 of S-band. Figure 2(b) is included to show the effect of a larger pipe radius on bunching. The small diameter pipe used in the subharmonic buncher regions reduces the space charge forces since the electric field of each annulus falls off faster than e-2.4z/a where a is the radius of the pipe. The field falls to 1% of its peak value when z/a = 2. It is evident to us that the answers obtained depend somewhat on the number of annular regions we choose. Since increasing the number of annuli also increases computing time, we plan to improve the model by smoothing the forces between annuli at short-distances. 
